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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 7-9 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential elements, such omission amounting to a gap between 
the elements. See MPEP § 2172.01 . The omitted elements are: what is the other line 
from which the angle is formed. The claims current recite the film thickness is detected 
from an angle formed between a line connected between the point and the central point, 
but does not recite the other line. An angle requires a baseline and a second line, the 
angle formed there between. This claim is missing what is the baseline for this angle 
and thus is missing an essential element. 

After reviewing the specification and drawings, amending this claim to provide a 
baseline for the angle as being either the reactive component axis of the rectangular 
coordinates or the resistive component axis of the rectangular coordinates would 
provide the claims with this missing essential element by providing both lines from 
which to measure the angle. Amending the claims in this manner would thus overcome 
this rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 2, 5, 6 and 27-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Li et al. (US6072313), hereinafter Li. Regarding claim 1, Li discloses an 
eddy current sensor comprising: 

a sensor coil disposed near a conductive film formed on a substrate (See Li 
FIGS. 1-5, item 302); 

a signal source configured to supply an AC signal to said sensor coil to produce 
an eddy current in the conductive film (See FIGS. 1-5 and disclosure related thereto, 
note sweep generator); 

a detection circuit operable to detect the eddy current produced in the conductive 
film, said detection circuit being connected to said sensor coil (See FIGS. 1-5 and 
disclosure related thereto, note analyzer 130); and 

a housing made of a material having a high magnetic permeability, said housing 
accommodating said sensor coil therein (See FIGS. 1-5, note item 306). 

Regarding claim 2, Li discloses the housing has a cylindrical shape (See FIGS. 
1-5, item 306). 

Regarding claim 5, Li discloses the housing is disposed within a conductive 
member (See FIG. 4, note metal carrier 406). 
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Regarding claim 6, Li discloses an eddy current sensor comprising: 
a sensor coil disposed near a conductive film formed on a substrate (See FIGS. 
1-4, note item 302); 

a signal source configured to supply an AC signal to said sensor coil to produce 
an eddy current in the conductive film (See FIGS. 1-5 and disclosure related thereto and 
note sweep generator); 

a detection circuit operable to detect the eddy current produced in the conductive 
film, said detection circuit being connected to said sensor coil (See FIGS 1-5 and 
disclosure related thereto, item 130); and 

an insulating member accommodating said sensor coil therein, said insulating 
member being embedded in a conductive material (See FIGS. 1-5, item 308). 

Regarding claim 27, Li discloses a substrate processing apparatus comprising: a 
processing device configured to process the substrate (See Li FIGS. 7 and 8 and 
disclosure related thereto for processing the substrate); and the eddy current sensor as 
recited in claim 1 (See discussion above). 

Regarding claim 28, Li discloses a polishing apparatus comprising: a polishing 
surface (See FIG. 4, item 400); a substrate holding device configured to hold the 
substrate and press the substrate against said polishing surface (See FIG. 4, items 406 
and 402); and the eddy current sensor as recited in claim 1 (See discussion above). 

Regarding claim 29, Li discloses a substrate deposition apparatus comprising: a 
substrate deposition device configured to deposit a conductive film on the substrate 
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(See FIG. 8 and disclosure related thereto); and the eddy current sensor as recited in 
claim 1 (See discussion above). 

Claim 10 is rejected under 35 U.S.C. 102(b) as being anticipated by McClelland 
(US6369566). Regarding this claim McClelland discloses an eddy current sensor 
comprising: 

a sensor coil disposed near a first conductive film formed on a substrate (See 
McClelland col. 3, lines 1 1-67, note eddy current sensor coil is placed near conductive 
film, Zircaloy on a fuel rod substrate); 

a signal source configured to supply an AC signal to said sensor coil to produce 
an eddy current in the first conductive film (See col. 3, lines 1 1-67, note some source is 
supply coil with note frequencies); 

a detection circuit operable to detect the eddy current produced in the first 
conductive film based on an impedance as viewed from said sensor coil (See col. 3, 
lines 61-67, note some circuit would monitor the impedance changes); and 

a controller configured to specify first impedance coordinates of a resistance 
component and a reactance component of the impedance in rectangular coordinates 
and to perform phase rotation, parallel displacement, and expansion on the first 
impedance coordinates (See col. 4, lines 12-50, note reactance and resistance vector 
coordinates are phase rotated, offset corrected and expanded to remove crud layer 
measurements). 
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Claim 13 is rejected under 35 U.S.C. 102(e) as being anticipated by Le 
(US2005/0017712). Regarding claim 13, Le discloses an eddy current sensor 
comprising: 

a sensor coil disposed near a conductive film formed on a substrate (See Le FIG. 
1, note coil 14); 

a signal source configured to supply an AC signal to said sensor coil to produce 
an eddy current in the conductive film (See FIG. 1 , item 28); 

a detection circuit operable to detect the eddy current produced in the conductive 
film based on an impedance as viewed from said sensor coil (See FIG. 1, note circuit 
shown); 

a storage device operable to store a correction coefficient according to a 
deposition condition of the conductive film (See FIG. 1, item 36); and 

a controller configured to specify a point including a resistance component and a 
reactance component of the impedance in rectangular coordinates and to correct the 
point by the correction coefficient stored in said storage device (See paragraphs 0073- 
0080). 

Claims 15, 18-21, 23, 25 and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lehman et al. (US2004/01 89290), hereinafter Lehman. 

Regarding claim 15, Lehman discloses an eddy current sensor comprising: 
a sensor coil disposed near a conductive film formed on a substrate (See 
Lehman FIG. 2, item 202b); 
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a signal source configured to supply an AC signal to said sensor coil to produce 
an eddy current in the conductive film (See FIG. 2, item 208); 

a detection circuit operable to detect the eddy current produced in the conductive 
film based on an impedance as viewed from said sensor coil (See FIG. 2, item 250); 
and 

a controller configured to specify an impedance coordinates of a resistance 
component and a reactance component of the impedance in rectangular coordinates 
and to move the impedance coordinates on a semicircular locus in the rectangular 
coordinates according to progress of a process (See FIG. 4 and disclosure related 
thereto, not lift-off curve V for each sample is formed comprising a semicircular curve, 
each curve representing conductance without influence of distance between sample 
and coil). 

Regarding claim 18, Lehman discloses the impedance dramatically varies along 
one of axes in the rectangular coordinates, wherein said controller is configured to 
select the one of axes in the rectangular coordinates (See FIG. 4, note curve V). 

Regarding claim 19, Lehman discloses the impedance coordinates are 
configured to be set by an offset, an amplification degree, phase rotation, or polarity 
selection of a main amplifier (See FIG. 2, note items 206, 210,214,216,218, 220. 
Note impedance is always configured to be set by one or more of these parameters). 

Regarding claim 20, Lehman discloses controller is configured to measure the 
impedance coordinates every predetermined time and to detect an endpoint of a 
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process based on a correlation between an impedance characteristic and model data 
(See FIGS. 3A-3D and paragraphs 0054-0066). 

Regarding claim 21 , Lehman discloses the controller is configured to predict a 
remaining time until an endpoint of a process (See FIGS. 3A-3D and paragraphs 0054- 
0066). 

Regarding claim 23, Lehman discloses an eddy current sensor comprising: 

a sensor coil disposed near a substrate having a plurality of zones (See FIG. 2, 
note sensor coil 202b and wafer 205, which has multiple zones, i.e., inner radial and 
outer radial or sectional); 

a signal source configured to supply an AC signal to said sensor coil to produce 
an eddy current in the substrate (See FIG. 2, note item 208); 

a detection circuit operable to obtain signal data on the eddy current produced in 
the plurality of zones of the substrate (See FIG. 2, note circuit 250); and 

a controller configured to detect an endpoint of a process based on the signal 
data (See FIGS. 3A-3D and paragraphs 0054-0066). 

Regarding claim 25, Lehman discloses the controller is configured to perform an 
edge cutting process on the signal data, wherein the signal data includes X and Y 
components of an impedance, a phase .theta., a synthesis impedance Z, a frequency F, 
and a film thickness value converted therefrom (See FIGS. 3A-3D and paragraphs 
0054-0066, note edge cutting as understood in the specification is simply part of the 
endpoint determination process). 
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Regarding claim 26, Lehman discloses the controller is configured to perform an 
arithmetical operation on a reference time, which is calculated from the signal data, with 
a coefficient to calculate an additional period of process time and add the additional 
period of process time to the reference time so as to detect the endpoint of the process 
(See FIGS. 3A-3D and paragraphs 0054-0066). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tada et al. (JP2003-1 06805), hereinafter Tada, in view of Li. Regarding claim 1 , 
Tada teaches an eddy current sensor comprising: 

a sensor coil disposed near a conductive film formed on a substrate (See Tada 
FIGS. 1-8, item 10); 

a signal source configured to supply an AC signal to said sensor coil to produce 
an eddy current in the conductive film (See FIGS. 1-8, item 3); 

a detection circuit operable to detect the eddy current produced in the conductive 
film, said detection circuit being connected to said sensor coil (See FIG. 4, note circuit 
shown), and 
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the sensor coil disposed in a platen within the polishing apparatus (See FIG. 8, 
note item 10 in item 21). 

However, Tada does not explicitly teach a housing for the sensor. Li teaches a 
housing made of a material having a high magnetic permeability, said housing 
accommodating said sensor coil therein (See FIGS. 1-5, note item 306). It would have 
been obvious at the time the invention was made to incorporate the magnetic housing of 
Li into the apparatus of Tada. One having ordinary skill in the art would do so to 
enhance the directional sensitivity of the eddy current sensor and prevent flux leakage 
(See Li col. 7, line 62 to col. 8, line 29). 

Regarding claim 3, this combination teaches the sensor coil comprises: an 
excitation coil operable to produce an eddy current in the conductive film; and a 
detection coil operable to detect the eddy current produced in the conductive film (See 
Tada FIGS. 1 and 6, note inner excitation coil 12 and outer detection coil 13). 

Regarding claim 4, this combination teaches the sensor coil further comprises a 
balance coil operable to adjust a zero point of a detection output in cooperation with 
said detection coil (See Tada FIGS. 1 and 6, not item 14). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
McClelland in view of Le. Regarding this claim, McClelland teaches the features of 
claim 10 as noted above, but not a calibration method. Le teaches a controller is 
configured so that the resistance component and the reactance component are constant 
when film thickness of a reference conductive film is measured (See Le paragraphs 
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0042-0072, note several calibration samples are used to create calibration curves). It 
would have been obvious to incorporate the calibration method into the apparatus of 
McClelland. One having ordinary skill in the art would do so to create a reference data 
for reference films in the controller (See Le paragraphs 0042-0072). 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lehman 
in view of Li. Regarding this claim, Lehman teaches the features of claim 1 5 as 
discussed above, but not a conductive layer. Li teaches the substrate held by a 
substrate holding device having a conductive member located away from said sensor 
coil (See Li FIGS. 4-5, note metal table 410 holding wafer 100 with ferrite layer there 
between). It would have been obvious at the time the invention was made to use a 
metal table as the substrate holding device in the apparatus of Lehman. One having 
ordinary skill in the art would do so because Lehman does not teach the particular 
material for the substrate holding device and Li teaches it is common to use a metal 
carrier for the film. It is also noted that Li further teaches placing a ferrite layer between 
the conductive film and the holding device so the conductive member has no influence 
on the eddy current sensor (See Li col. 9, lines 8-17). 

Allowable Subject Matter 

Claims 7-9 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. The 
following is a statement of reasons for the indication of allowable subject matter in 



Application/Control Number: 10/573,593 Page 12 

Art Unit: 2862 

claims 7-9: the prior art does not teach measuring the film thickness based on an angle 
between the recited line and a baseline in combination with the other features of the 
claims. 

Claims 11, 12, 16, 17 and 24 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter in claims 1 1 and 12: the prior art does not show or teach performing phase 
rotation of second impedance coordinates of a second conductive material to obtain a 
change in the first impedance coordinates when the first are influenced by the second 
as recited in the claims and in combination with the other features of the claims. 

The following is a statement of reasons for the indication of allowable subject 
matter in claims 16 and 17: the prior art does not show or teach calculating a change in 
thickness based on an arc length on the semicircular locus on which the impedance 
coordinates move as recited in the claims and in combination with the other features of 
the claims. 

The following is a statement of reasons for the indication of allowable subject 
matter in claim 24: the prior art does not show or teach comparing the determination 
value with the predetermined value to detect an endpoint, the determination value 
including the values noted, as recited in the claim and in combination with the other 
features of the claim. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENNETH J. WHITTINGTON whose telephone number 
is (571)272-2264. The examiner can normally be reached on Monday-Friday, 7:30am- 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Assouad can be reached on (571) 272-2210. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Kenneth J Whittington/ 
Primary Examiner, Art Unit 2862 



